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DESCRIPTION 

VIDEO DATA RECORDING MEDIUM, VIDEO DATA RECORDING 
APPARATUS AND VIDEO DATA PLAYBACK APPARATUS 

Technical Field 
This invention relates to the improvement of 
a video data recording medium on which digital data 
such as compressed video data, sub-video data and 
audio data are recorded, for example. Further, this 
invention relates to the improvement of a video data 
recording apparatus for recording video data on 
the video data recording medium. This invention 
relates to the improvement of a video data playback 
apparatus for playing back video data from the video 
data recording medium. This invention makes it 
possible to easily effect the simple editing operation 
for video data recorded or played back. 

Background Art 
As is well known in the art, recently r it becomes 
possible to record video data in a compressed form as 
well as audio data on an optical disk having the same 
diameter of 12 cm as an audio CD (Compact Disk), 
for example. As this type of optical disk, for example, 
a CD-ROM (Read Only Memory) is popularly used in a wide 
range of field from the education field to information 
field- 
Further, recently, a DVD-ROM or the like which is 
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an optical disk having the same diameter as the CD and 
on which main video data of an amount corresponding 
to an approximately 2-hour movie, 8 types of audio 
data items and sub-video data representing 32 types of 
5 captions are recorded is developed. At present, a DVD 

standard using the MPEG (Moving Picture Image Coding 
Experts Group) 2 compression system based on the 
international standard for video data and using the 
AC-3 compression system for audio data is proposed. 

10 According to the DVD standard, MPEG2 is used 

for the video compression system according to the MPEG2 
system layer, the AC-3 system and MPEG system are 
supported as the audio compression system, and 
sub-video data obtained by subjecting bit map data 

15 to the run-length compression as the caption and 

control data (navigation pack) for special playback 
such as playback at the time of quick feeding and quick 
returning are additionally provided. 

Further, in the DVD standard, ISO (International 

2 0 Organization for Standardization) 966 0 and micro UDF 

(Universal Disk Format) are supported so that data can 
be read by use of a personal computer and the like, 
for example . 

At present, not only the playback only opitical 

2 5 disk such as the DVD-ROM described above but also 

an optical disk such as a DVD-RAM (Random Access 
Memory), for example, in which data can be programmed 
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or rewritten is developed and an apparatus for 
recording/playing back data on or from the optical 
disk is actively developed. 

When video data recorded on or played back from 
5 the DVD-RAM is edited according to the DVD standard,, 

it is necessary to effect the editing operation using 
the authoring system as in the conventional DVD-ROM, 
For this reason, there occurs a problem that it takes 
a long time and much labor for the user and the 

10 financial burden for preparing a device for the 

authoring system is imposed on the user. 

Disclosure of Invention 
This invention has been made in view of the above 
problem and an object of this invention is to provide 

15 a video data recording medium, video data recording 

apparatus and video data playback apparatus in which 
video data recorded or played back can be easily 
subjected to the simple editing operation* 

A video data recording medium according to this 

20 invention comprises a first area in which video data , 

divided into a plurality of unit data items is 
recorded; a second area in which attribute information 
for specifying the playback order of the plurality of 
unit data items recorded in the first area is recorded; 

2 5 and a third area in which first control information for 

specifying whether data can be played back or not for 
each of the plurality of unit data items is recorded. 
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A video data recording apparatus according to 
this invention comprises recording means for recording 
video data divided into a plurality of unit data items, 
attribute information for specifying the playback order 
5 of the plurality of unit data items and first control 

information for specifying whether data can be played 
back or not for each of the plurality of unit data 
items on a recording medium. 

A video data playback apparatus according to 

10 this invention comprises playback means for playing 

back a recording medium on which video data divided 
into a plurality of unit data items, attribute 
information for specifying the playback order of 
the plurality of unit data items and first control 

15 information for specifying whether data can be played 

back or not for each of the plurality of unit data 
items are recorded . 

Further, the playback means effects the control 
operation so as not to play back the unit data 

20 item which is specified to be inhibited from being 

played back by the first control information when 
the plurality of unit data items are played back based 
on the playback order specified by the attribute 
information . 

25 With the above construction, since the first 

control information for specifying whether data can 
be played back or not for each of the plurality of 
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unit data items is recorded on the recording medium, 
the simple editing operation for playing back data 
while skipping unnecessary data portion at the time of 
playback or restoring the unnecessary data portion can 
5 be easily effected without using the authoring system 

as in the conventional case. 

Additional objects and advantages of the invention 
will be set forth in the description which follows, and 
in part will be obvious from the description, or may 

10 be learned by practice of the invention. The objects 

and advantages of the invention may be realized and 
obtained by means of the instrumentalities and combina- 
tions particularly pointed out hereinafter. 
Brief Description of Drawings 

15 The accompanying drawings, which are incorporated 

in and constitute a part of the specification, illust- 
rate presently preferred embodiments of the invention, 
and together with the general description given above 
and the detailed description of the preferred embodi- 

20 ments given below, serve to explain the principles of 

the invention, 

FIG. 1 is a block diagram showing a recording/ 
playback apparatus, for illustrating one embodiment of 
this invention; 

25 FIGS, 2A to 2H are diagrams for illustrating 

the hierarchical structure of data recorded on 
an optical disk; 
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FIGS- 3A and 3B are diagrams for illustrating edit 
control information in detail; 

FIG. 4 is a diagram for illustrating cell playback 
information in detail; 

FIGS. 5A to 5D are diagrams for illustrating 
the cell playback operation based on PGC information; 

FIG. 6 is a flowchart for illustrating the data 
recording operation for an optical disk; 

FIG. 7 a flowchart for illustrating the data 
playback operation for an optical disk; 

FIG. 8 a flowchart for illustrating the cell 
playback processing operation in the above data 
playback operation; 

FIG. 9 a flowchart for illustrating the operation 
of the editing mode for setting a flag for the simple 
edition; 

FIGS. 10A and 10B are diagrams for illustrating 
the title menu screen and the screen of the detail 
information for each title; 

FIG. 11 a flowchart for illustrating the operation 
for deletion or restoration of an unnecessary portion; 

FIG. 12 is a diagram for illustrating a deleting 
portion reference table when a deleting portion is used 
again; 

FIG. 13 is a flowchart for illustrating 
an operation effected when a deleting portion is 
used again; 
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FIG. 14 is a flowchart for illustrating 
another operation effected when a deleting portion 
is used again; 

FIG. 15 is a diagram for illustrating a case 

5 wherein boundaries between successive cells lie on 

the intermediate portions of GOPs ; 

FIG. 16 is a diagram for illustrating an example 
of the frame construction of one of the GOPs in 
the MPEG standard; and 

.0 FIG. 17 is a flowchart for illustrating 

the playback operation effected when the head portion 
of a cell to be played back lies on the intermediate 
portion of the GOP. 

Best Mode of Carrying Out the Invention 

5 There will now be described an embodiment of this 

invention in detail with reference to the accompanying 
drawings. FIG. 1 shows a recording/playback apparatus 
for recording/playback data on or from an optical 
disk 11 such as a DVD-RAM. 

0 The recording/playback apparatus is generally 

controlled by a main MPU (Micro Processing Unit) 12. 
The main MPU 12 receives a request from the user via an 
operating section 13 to control the recording/playback 
apparatus and displays the control state thereof on 

5 a display section 14. 

The optical disk 11 is controlled by a disk driver 
15 which is driven according to an instruction from 
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the main MPU 12. The disk driver 15 has a function of 
rotating and driving the optical disk 11 at a preset 
rotation speed by use of a disk motor and rotation 
servo circuit (not shown) and a function of programming 
data into or reading out data from the optical disk 11 
by use of an optical head and servo circuit (not shown) . 

The recording operation for the optical disk 11 
is explained. First, when the main MPU 12 receives 
a record instruction from the operating section 13, 
it reads management data from the optical disk 11 via 
the disk driver 15 and determines an area in which 
data is to be programmed. 

Then, the main MPU 12 sets the program starting 
address of the determined area into the disk driver 15 
to complete the preparation for recording data. 
Further, the main MPU 12 resets an STC (System Time 
Counter) 16 which is a timer for counting time used as 
reference when the recording/playback apparatus effects 
the recording operation or playback operation* 

A video signal and audio signal supplied from 
an external A/V (Audio/Video) input section 17 or 
a video signal and audio signal supplied from a TV 
(Television) tuner 18 are supplied to an A/D 
(Analogue/Digital) converter 20 constituting an encoder 
19 and converted into a digital form and then supplied 
to a video encoder 21 and audio encoder 22. Further, 
a text signal and closed caption signal in the text 
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broadcasting obtained from the TV tuner 18 are supplied 
to a sub-video encoder 23* 

The encoders 21, 22, 23 subject the input signals 
to the compression process to set them into a packet 
5 form and output the packets to a formatter section 24. 

In this case, each packet is separately formed such 
that one pack contains 2048 bytes when the packet 
is divided into a pack form later. Further, each of 
the encoders 21/ 22, 23 determines a PTS (Presentation 

10 Time Stamp) and DTS (Decoding Time Stamp) of each 

packet based on the count value of the STC 16, 

The formatter section 24 sets input packet data 
into a pack form, subjects the pack to the alignment 
process for each GOP (Group of Picture), attaches 

15 a navigation pack to the head portion of the GOP and 

outputs the same to a data processor 25. In this case, 
a buffer memory 2 6 is used for temporarily storing 
packet data when the process of the formatter 
section 24 is effected. 

20 The data processor 25 collects data output from 

the encoder 19 as described above for every. 16 packs 
to form ECC (Error Correcting Code) groups, attaches 
an ECC to each group and outputs the same to the disk 
driver 15 . 

25 However, if the disk driver 15 does not complete 

the preparation for recording data, the data processor 
25 holds data in a temporary storage section 27, waits 
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until the disk driver 15 completes the preparation for 
recording data, transfers data to the disk driver 15 to 
record data on the optical disk 11 when the preparation 
for recording data is completed. 
5 Since the temporary storage section 27 holds 

recording data of several minutes or more by high-speed 
access, it is assumed that the temporary storage 
section of large storage capacity is used. The data 
processor 25 records address data of each navigation 

10 pack in an area of the optical disk 11 in which 

data items of quick feeding and quick returning in 
the navigation pack are recorded and records necessary 
information in the management area of the optical 
disk 11 in the final stage of the data recording 

15 process and then terminates the recording operation. 

Next, the playback operation for the optical 
disk 11 is explained. First, when the main MPU 12 
receives a playback instruction from the operating 
section 13 , it reads data of the management area of 

20 the optical disk 11 via the disk driver 15 and data 

processor 2 5 and determines an address used for 
the data playback. 

After this, the main MPU 12 outputs the determined 
address and readout instruction to the disk driver 15. 

25 Then, the disk driver 15 reads out sector data from the 

optical disk 11 based on the input readout instruction 
and outputs the same to the data processor 25. 
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In this case, the data processor 25 subjects 
the input sector data to the error correction process, 
converts the data into a pack data form and then 
outputs the data to a separating section 29 consti- 
5 tuting a decoder 28. The separating section 29 

separates the input packet data into video packet data, 
audio packet data arid sub-video packet data. 

Then, the video packet data, audio packet data 
and sub-video packet data are respectively supplied 
10 to a video decoder 30, audio decoder 31 and sub-video 

decoder 32. In this case, the navigation pack is 
held in a built-in memory 29a of the separating 
section 29 so as to be processed by the main MPU 12 
and thus the main MPU 12 can always access 
15 the navigation pack. 

When the packet data items separated by the 
separating section 29 are respectively transferred to 
the decoders 30, 31, 32, a PTS is loaded on the STC 16. 
The loading process is effected by causing the main 
20 MPU 12 to load the PTS of the navigation pack on 

the STC 16 or by causing the video decoder 30 to 
automatically load the PTS of the video data on the 
STC 16, for example. 

For this reason, the decoders 30, 31, 32 can 
25 effect the packet data playback process while comparing 

the values of the PTS in the packet data with the count 
value of the STC 16, that is, in synchronism with 
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-the value of the PTS. 

Thus, the video data and sub-video data processed 
for playback in the video decoder 30 and sub-video 
decoder 32 are supplied to and synthesized in a video 
5 processor 33 and then converted into an analog form by 

a D/A (Digital/Analogue) converter 34* Further, audio 
data processed for playback in the audio decoder 31 is 
converted into an analog form by a D/A converter 35. 
Then, outputs of the D/A converters 34, 35 are output 
10 to the exterior via an A/V output section 36. 

FIGS. 2A to 2H shows the structure of data 
recorded on the optical disk 11. That is , the optical 
disk 11 shown in FIG. 2 A is divided into a lead in area 
101/ data area 102 and lead out area 103 arranged in 
15 this order from the inner peripheral side 11a towards 

the outer peripheral side lib as shown in FIG. 2B. 

The lead in area 101 is divided into an embossed 
data zone whose light reflection surface is formed 
in an irregular form, a mirror zone whose surface is 
20 formed as a flat mirror surface and a rewritable data 

zone in which data can be rewritten. 

Further, the data area 102 includes a rewritable 
data zone in which data can be recorded/rewritten by 
the user. The lead out area 103 includes a rewritable 
25 data zone in which data can be rewritten. 

Information relating to the whole portion of the 
optical disk such as the type, size, recording density, 
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and physical sector numbers indicating the recording 
start/recording end positions of the optical disk, 
information relating to the recording/playback/erase 
characteristics such as the recording power, recording 
5 pulse width, erase power, playback power and linear 

speeds at the time of recording/erase and information 
relating to the manufacturing process of each optical 
disk such as the manufacturing number are recorded in 
the embossed data zone of the lead in area 101. 

10 An area in which a disk name inherent to each 

optical disk can be recorded, a trial recording area 
used for confirming the recording/erase condition of 
data, and an area in which management information 
relating to the defect area of the data area is 

15 recorded are set in the rewritable data zone of 

the lead in area 101 and the lead out area 103. 

Further, in the data area 102, as shown in FIG. 2C, 
two computer areas 104, 105 for recording computer data 
and an audio & video data area 10 6 for recording audio 

20 and video data are set and computer data and audio and 

video data can be recorded together in the data area. 
However, the recording order and recording information 
size of the computer data and audio and video data can 
be freely set . 

25 As shown in FIG. 2D, the audio & video data area 

106 includes volume & file manager information 107, 
control manager information 108, video object 109, 
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picture object 110, audio object 111 and text & 
information object 112. 

The volume & file manager information 10 7 is 
information relating to the whole portion of volume 

5 or a file of audio and video data. The video object 

109 is information of the contents of video data. 
The picture object 110 is information of a still 
picture such as a still or slide or a thumbnail 
picture for edition or for searching for a scene of 

0 video data which the user wants to see. The audio 

object 111 is information of the contents of audio data. 
The text & information object 112 is a text signal of 
text broadcasting or other information. 

The control manager information 10 8 is control 

5 information necessary for effecting various processes 

such as recording, playback, edition and searching of 
data, and as shown in FIG. 2E, it includes a playback 
control information 113, recording control information 
114, edit control information 115 and thumbnail picture 

0 manager information 116. 

In this case, the playback control information 113 
is control information necessary at the time of 
playback. The recording control information 114 is 
control information necessary at the time of recording. 

5 The thumbnail picture manager information 116 is 

management information relating to a thumbnail picture 
for edition or for searching for a scene of video data 
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which the user wants to see. 

The edit control information 115 is control 
information necessary at the time of edition and has 
a data structure such as a PGC (Program Chain) 
5 information table as shown in FIG. 3A for determining 

the order of playback based on the PGC and the cells. 
That is, the PGC indicates a unit which specifies the 
order of playback of a plurality of cells to effect 
a series of playback processes and the cell indicates 

10 a playback segment of playback data specified by 

a start address and end address. 

The PGC information table includes PGC information 
management information 117, n search pointers of PGC 
information #1 1181 to #n 118n, and n PGC information 

15 items for dust #1 1191 to #n 119n. 

The PGC information management information 117 
contains information (number of PGC information) 
indicating the number of PGCs. The n search pointers 
of PGC information #1 1181 to #n 118n respectively 

20 point the head addresses of the PGC information items 

for dust #1 1191 to #n 119n to simplify the searching 
for the PGC information items for dust #1 1191 to #n 
119n. 

As shown in FIG* 3B, each of the PGC information 
25 items for dust #1 1191 to #n 119n includes PGC general 

information 12 0 and m cell playback information items 
#1 1211 to #m 121m. 
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In this case, the PGC general information 120 
includes information (number of cell playback 
information) indicating the playback time for PGC 
and the number of cells, and as shown in FIG* 2H, it 
5 contains PGC identify information 122. 

Further, as shown in FIG . 4, each of the cell 
playback information items #1 1211 to #m 121m includes 
cell general information 12 3, cell start address 124, 
cell end address 125 and cell type 126. 
10 The cell general information 12 3 includes general 

information such as the playback time of a cell. 
The cell start address 124 and cell end address 125 
respectively indicate the start address and end address 
of a segment played back as a cell. In the cell 
15 type 126, information (flag) for controlling whether 

the playback for the cell can be effected or not is 
described and the detail explanation therefor is made 
later. 

Assume now that the playback segments A, B, C, D, 
20 E, F are specified as cells for data recorded on the 

optical disk 11 as shown in FIG. 5A. Then, if the 
three cells A, B, C specifying the successive playback 
segments are described in the PGC information for dust 
#1 1191, for example, as shown in FIG- 5B, the playback 
25 operation for the cells A, B, C is successively 

effected in this order. 

Further, if the three cells D, E f F specifying 
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the intermittent playback segments are described in 
the PGC information for dust #2 1192 as shown in 
FIG* 5C, the playback operation for the cells D, E, F 
is successively effected in this order. Further, if 
5 the five cells E, A, D, B, E specifying the playback 

segments irrespective of the playback direction and 
overlap playback are described in the PGC information 
for dust #3 1193 as shown in FIG. 5D, the playback 
operation for the cells E, A, D, B, E is successively 
10 effected in this order. 

Next, the cell type 126 is explained. The cell 
type 126 is constructed by one byte (8 bits) and 
indicates the playable state and inhibition of deletion 
(normal) in the case of "00 (h : hexadecimal notation) 11 , 
15 the inhibition of playback and inhibition of deletion 

(dust box sequence) in the case of "01(h)" and 
a deletable state in the case of " FF ( h ) 11 , for example. 
Therefore, it is possible to control whether the 
playback can be effected or not for each cell unit. 
20 Further, in the PGC identify information 122 in 

the PGC general information 120 contained in each of 
the PGC information items for dust #1 1191 to "n 119n, 
information (flag) for controlling whether a series of 
continuous playback processes for the cells specified 
25 by the PGC information items for dust #1 1191 to #n 

119n can be effected or not is described. 

That is, the PGC identify information 12 2 is 
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constructed by one byte and indicates the playable 
state and inhibition of deletion (normal) in the case 
of "00 (h)" , a deletable state in the case of "01(h)" 
and the inhibition of playback and inhibition of 
5 deletion (dust box sequence) in the case of "11(h)", 

for example. Therefore, it is possible to control 
whether the playback can be effected or not for each 
PGC unit. 

Further, in the PGC information management 

,0 information 117 in the PGC information table shown in 

FIG. 3A, a flag DUST_DAT Flag indicating whether or not 
unnecessary data, that is, data set in the state of 
inhibition of playback and inhibition of deletion or 
deletable state by the flags of the cell type 126 and 

5 PGC identify information 122 is present in the PGC 

information table is contained. The flag DUST_DAT Flag 
is constructed by one byte and indicates that there 
is no unnecessary data in the case of M 00 (h) " and 
the unnecessary data is present in the case of "01(h)", 

0 for example. 

Further, a flag DUST_EDIT Flag indicating whether 
or not the flag of the cell type 12 6 or PGC identify 
information 122 is changed in the past, that is, the 
presence or absence of the edit history is contained in 

5 the PGC information management information 117. 

The flag DUST_EDIT Flag is constructed by one 
byte and indicates that there is no edit history in 
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the case of "00 (h)" and the presence of edit history 
in the case of "01(h) ", for example. Therefore, it is 
possible to obtain information on the presence or 
absence of unnecessary data or the presence or absence 
5 of edit history for each title which is a set of 

a plurality of PGCs, for example. 

Therefore, by adequately setting the flags in 
the PGC information management information 117, PGC 
identify information 12 2 and cell type 126, it becomes 

10 possible to easily effect the simple edit operation for 

skipping the unnecessary data portion in the playback 
process or restoring the unnecessary data portion 
without using the authoring system as in the 
conventional case. 

15 In order to realize a function of making it 

possible to effect the simple edit operation and effect 
the seamless playback for the edited data and realize 
efficient deletion of unnecessary data, it is necessary 
to previously divide the cells in the unit of GOP at 

2 0 the time of data recording. 

Further, since the minimum edit unit in the simple 
edit function is a cell, it is necessary to record data 
while setting the cell length to a short fixed length 
of approx. 0.5 second, for example , in order to 

25 precisely set the edit range to a certain degree. 

FIG. 6 is a flowchart showing the data recording 
operation for the optical disk 11. First, when 
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a recording instruction is received by the main MPU 12 
and the process is started (step SI), the main MPU 12 
reads management data from the optical disk 11 in 
the step S2 and forms preset data to be programmed 
5 into the management area of the optical disk 11 in 

the step S3 and effects the initialization for 
recording in the step S4. 

As the initialization for recording, for example, 
the initialization of the encoders 21, 22, 23, 
the operation for resetting the STC 16, the operation 
for setting the program start address into the disk 
driver 15 and the initialization of the formatter 
section 24 such as the operation for setting insertion 
of a dummy pack and setting the cell division time, 
for example, are effected. 

After this, the main MPU 12 sets the record start 
instruction for each of the encoders 21, 22, 23 and 
starts the operation for recording data on the optical 
disk 11 in the step S5 . In the recording operation, 
the main MPU 12 determines whether the record end key 
of the operating section 13 is operated or not in the 
step S6 and calculates the remaining recording capacity 
of the optical disk 11 in the step S7 if the record end 
key is not operated (NO) . 

Then, the main MPU determines whether the 
remaining recording capacity becomes smaller than 
a preset amount or not in the step S8 and effects 
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the warning process, for example, displays that 
the remaining recording capacity of the optical disk 11 
becomes smaller on the display 14 in the step S9 when 
it determines that the remaining recording capacity 
5 becomes smaller than the preset amount (YES). 

After this, the main MPU 12 determines whether 
or not the remaining recording capacity of the optical 
disk 11 is used up in the step S10 and effects the 
step S6 if the remaining recording capacity of the 

10 optical disk 11 is not used up (NO) . Further, if it is 

determined in the step S10 that the remaining recording 
capacity of the optical disk 11 is used up (YES) or if 
it is determined in the step S6 that the record end key 
is operated (YES), the main MPU 12 effects the record 

15 end process in the step Sll. 

As the record end process, the process for 
initializing the encoders 21, 22, 2 3 and the formatter 
section 24 and the process for programming information 
relating to the PGC and available capacity and data 

20 formed in the step S3 into the management area of 

the optical disk 11 are provided. 

Then, the main MPU 12 sets all of the flags of 
the PGC information management information 117, PGC 
identify information 122 and cell type 126 to "00(h)" 

25 as initial values in the step S12 and terminates this 

process (step S13). 

FIG. 7 is a flowchart for illustrating the data 
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playback operation for the optical disk 11. First, 
when the playback instruction is received by the main 
MPU 12 and the process is started (step S14), the main 
MPU 12 determines whether or not a correct optical 

5 disk 11 suitable for the recording/playback apparatus 

is mounted thereon in the step S15 and effects the 
error process in the step S16 if it determines that 
a correct optical disk 11 is not mounted (NO) and 
terminates the process (step S17). 

.0 If it is determined in the step S15 that a correct 

optical disk 11 is mounted (YES), the main MPU 12 reads 
management data from the optical disk 11 in the step 
S18 and selects and determines a title set to be played 
back in the step S19, Then, the main MPU 12 reads 

5 video title set information from the optical disk 11 in 

the step S20 and selects and determines a title to be 
played back in the step S21. 

After the main MPU 12 determines the program 
number and cell number to be played back in the 

0 step S22, it initializes the decoders 30, 31, 32 

in the step S2 3, executes the pre-processing command 
in the step S24 and then effects the cell playback 
process which will be described later in the step S25. 
In the cell playback process, the main MPU 12 

5 determines whether the cell is a final cell. or not 

in the step S2 6 and counts up the cell number in 
the step S2 7 and returns the process to the step S25 



WO 99/38166 



PCT/JP99/00208 



if it is not the final cell. 

Further , if it is determined in the step S26 that 
the cell is the final cell (YES), the main MPU 12 
effects the PGC still process for displaying the still 

5 screen for a set period of time in the step S28, 

executes the post-processing command in the step S2 9 
and then determines whether the playback process is 
terminated or not in the step S30. If the playback 
process is not terminated (NO) , the main MPU 12 returns 
10 the process to the step S24 and if the playback process 

is terminated (YES), the main MPU 12 effects the 
process at the time of end of the playback process 
in the step S31 and terminates the process (step S32). 
FIG. 8 is a flowchart for illustrating the cell 

5 playback processing operation in the step S25. First, 

when the process is started (step S33), the main MPU 12 
determines whether or not the cell playback process 
is started in the step S34 and if the cell playback 
process is not started (NO), the main MPU 12 determines 

0 whether the video object unit is continuous or not in 

the step S35 . 

If it is determined that the video object unit 
is not continuous (NO) or if it is determined in 
the step S34 that the cell playback process is started 

5 (YES), the main MPU 12 determines the playback start 

address based on information of PGC in the step S36 
and sets the data reading instruction into the disk 
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driver 15 in the step S37. 

After the step S37 or when it is determined in 
the step S35 that the video object unit is continuous 
(YES), the main MPU 12 fetches the navigation pack in 
5 the step S38, sets the synchronization information in 

the step S3 9 and then effects the packet process of 
the PGC information in the step S40. 

Then, the main MPU 12 determines whether or not 
the still display of the video object unit is effected 
in the step S41, and if the video object unit is 
displayed (YES), the main MPU i2 waits in the step S42 
until the playback for the video object unit which is 
an object is terminated and effects the still process 
for the video object unit in the step S43 to continue 
the still operation until the playback key or the like 
is operated, for example. 

After the step S4 3 or when it is determined in 
the step S41 that the still display of the video object 
unit is not effected (NO), the main MPU 12 determines 
whether it is the last portion of the cell or not in 
the step S4 4, and if it is not the last portion of 
the cell, the main MPU 12 returns the process to 
the step S38. 

If it is the last portion of the cell (YES), the 
main MPU 12 waits in the step S45 until the playback of 
the video object unit which is an object is terminated, 
effects the cell still process for effecting the still 
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display for a preset period of time in the step S46 and 
then terminates the process (step S47). 

FIG. 9 is a flowchart for illustrating the edit 
mode in which the user sets the flags of the PGC 
5 information management information 117, PGC identify 

information 122 and cell type 126. 

In the edit mode, first, the normal playback 
is effected and the user selects a start picture of 
an unnecessary portion by effecting the still playback 
10 or the playback for each frame. In this case, the 

editable minimum range is set for each cell* Therefore, 
the recording/playback apparatus is set into a mode in 
which the first still picture of the cell is played 
back in the still playback or the playback for each 
frame and after the user selects the picture, the 
number of the selected cell is stored. 

Likewise, the end picture of the unnecessary 
portion is selected. However, at this time, the 
recording/playback apparatus is set into a mode in 
which a last still picture of the cell is played back 
in the still playback or the playback for each frame 
and after the user selects the picture, the number of 
the selected cell is stored. 

That is, the edit mode is started in the playback 
state of the optical disk 11 (step S48). Then, the 
main MPU 12 is first switched to a state in which 
the head portion of the cell is played back at the time 
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of still playback in the step S49 and is set into 

a state in which the key input by the user is received 

in the step S50. 

After this, the main MPU 12 determines in the 
5 step S51 whether it is set in the still playback mode 

or not, and if it is not the still playback mode (NO) , 
it determines in the step S52 whether it is a playback 
mode including the other special playback or not. 
If it is set in the special playback mode (YES), 
10 the main MPU 12 returns the process to the step S50, 

and if it is not the special playback mode (NO), 
it clears undetermined unnecessary range information 
(flag) in the step S53 and the process is terminated 
(step S54 ) , 

15 If it is determined in the step S51 that it is set 

in the still playback mode (YES), the main MPU 12 
determines in the step S55 whether or not the operation 
for setting the flags of the PGC identify information 
122 and cell type 126 into the playback inhibition 

20 state is effected, and if the operation is not effected 

(NO), the process is returned to the step S50. 

If it is determined in the step S55 that the 
operation is effected (YES), the main MPU 12 determines 
in the step S56 whether the same operation is effected 

25 for the cell in the preceding cycle, and if the same 

operation is not effected (NO) , it determines the flag 
contents of the PGC identify information 122 and cell 
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type 126 for the starting cell of the unnecessary range 
in the step S57, switches the state to play back 
the last portion of the cell at the time of still 
playback in the step S58 and then returns the process 
5 to the step S50. 

Further, if it is determined in the step S56 
that the same operation is effected for the cell in 
the preceding cycle (YES), the main MPU 12 determines 
in the step S59 whether or not the cell number in 
the present cycle is the same as the cell number in 
the preceding cycle or the cell in the present cycle 
lies after the cell in the preceding cycle in time, 
and if the result of determination is "NO", it clears 
the unnecessary range information (flag) for the cell 
in the present cycle and the cell in the preceding 
cycle in the step S6 0 and returns the process to 
the step S4 9 . 

If the result of determination in the step S59 
is "YES", the main MPU 12 determines the flag 
contents of the PGC identify information 122 and cell 
type 126 for the end cell of the unnecessary range 
in the step S61 and records the same on the optical 
disk 11 in the step S62. After this, the main MPU 12 
forms a flag for the PGC information management 
information 117 and records the same on the optical 
disk 11 in the step S63 and then returns the process 
to the step S49. 



WO 99/38166 



PCI7JP99/00208 



28 

Next, the operation for deleting a portion 
which is determined unnecessary in the edit picture 
or restoring the same into the original title is 
explained. The user can recognize the list of titles 

5 on the screen by opening the title menu as shown in 

FIG. 10A. At this time, the recording/playback 
apparatus refers to the flag DUST_DAT Flag of the PGC 
information management information 117 to determine 
whether unnecessary data generated after edition is 

0 left behind in the titles or not and simultaneously 

displays information indicating that unnecessary data 
for the title is present or not on the title menu. 

If the user selects a special title on the title 
menu and sets "open the detail information of 

5 the title" r the recording/playback apparatus refers 

to the flags of the PGC identify information 12 2 and 
cell type 126 and displays the detail information of 
the unnecessary portion of the selected title on 
the screen as shown in FIG. 10B. 

0 The user sees the screen of the detail information 

for each title and can set the deletion or restoration 
for each unnecessary portion. If the deletion is 
selected, the recording/playback apparatus rewrites 
the contents "01(h) M in the cell type 126 lying in 

5 the object unnecessary range into "FF(h) u , rewrites the 

contents "11(h)" in the PGC identify information 122 
lying in the object unnecessary range into "01(h)" and 



WO 99/38166 



PCT/JP99/00208 



29 



completes the operation for deleting the unnecessary 
portion. 

If the restoration is selected, the recording/ 
playback apparatus rewrites the contents of the cell 
5 type 126 lying in the object unnecessary range and 

the contents of the PGC identify information 12 2 
into "OOfh)" and completes the restoration. If 
an unnecessary portion is no more present in the title 
by effecting the deleting or restoring process, the 

10 recording/playback apparatus sets the flag DUST_DAT 

Flag of the PGC information management information 117 
to "00(h)" and permits the title to be processed as 
a title containing no unnecessary data* 

FIG. 11 is a flowchart for illustrating the 

15 deleting and restoring operations of the unnecessary 

portion. First, the title menu is opened as described 
before and the process is started (step S64), and 
if the user selects a preset title in the title menu 
in the step S65, the detail information of the selected 

20 title is opened in the step S66. In the detail 

information, the list of unnecessary portions is 
displayed as described before. 

Then f the user selects a preset unnecessary 
portion from the displayed list in the step S67 and 

25 selects the attribute change of deletion or restoration 

in the step S68. In this case, if the deletion is 
selected, the main MPU 12 changes the data attribute of 
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a cell to be deleted to a deletable state as shown in 
the step S69a> That is, the flags of the PGC identify 
information 122 and cell type 126 are rewritten as 
described before. At the same time, the range of 
5 a deleting portion is registered for information for 

managing the recordable area. 

Further, if the restoration is selected, the main 
MPU 12 changes the data attribute of a cell to be 
restored to a playback possible state as shown in the 

10 step S69b. After this, the main MPU 12 sets the flag 

DUST_DAT Flag of the PGC information management 
information 117 to indicate "no unnecessary data" in 
the step S70. 

Next, a case wherein the deleting portion is used 

15 again is explained. That is, the main MPU 12 forms 

a deleting portion reference table in which title 
numbers and corresponding start physical addresses 
and end physical addresses of unnecessary portions 
thereof are set as shown in FIG* 12 at the time 

20 of formation of the title menu and detail information 

for each title . 

Then, as shown in FIG. 13, the process is started 
(step S71), and if the user selects the deleting 
portion in the step S72, the main MPU 12 determines 

25 in the step S7 3 whether or not the deleting portion 

is continuous in physical address to the contents of 
the deleting portion reference table. If the deleting 
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portion is continuous (YES), the MPU 12 updates table 
data which is continuous in physical address, that is, 
it rewrites a new range for existing data (step S74). 
The MPU 12 then terminates the process (step S 7 5 ) . 
5 If it is determined in the step S7 3 that the 

deleting portion is not continuous (NO), the main 
MPU 12 adds the range selected at this time to 
the table as new data in the step S7 6 and terminates 
the process (step S75). 

10 FIG. 14 shows another example in which the 

deleting portion is used again. That is, when 
the process is started (step S77), the main MPU 12 
reads the deleting portion reference table in the step 
S7 8, determines in the step S79 whether the contents 

15 of the deleting portion reference table are used at 

the time of recording, and if the deleting portion 
reference table is not used (NO), the process is 
terminated (step S80), and if the deleting portion 
reference table is used (YES), the contents of 

20 the deleting portion reference table is updated or 

deleted in the step S81 and the process is terminated 
(step S80) . 

In the above embodiment, a case wherein each cell 
is previously divided in the unit of GOP at the time 
25 of recording data on the optical disk 11, that is, 

the GOP is completed in each cell is explained. 
However, the cell can be divided in the intermediate 
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portion of the GOP ♦ 

For example, as shown in FIG. 15, cells A, B, C, D 
can be specified for continuous GOPs 1 to 6 to set the 
boundary between the cells A and B on the intermediate 
5 portion of the GOP 2 , set the boundary between the 

cells B and C on the intermediate portion of the GOP 4 
and set the boundary between the cells C and D on the 
intermediate portion of the GOP 5. 

Generally , one GOP is constructed by 15 pictures 

10 corresponding to 0.5 second as shown in FIG. 16. 

More specifically, one intra-frame coded picture 
[I (Intra) picture] obtained by subjecting the whole 
portion of one picture to the intra-frame coding 
process is arranged in the head portion of the GOP, 

15 and after this portion, four inter-frame coded pictures 

[P (Predictive) picture] predicted from the already 
coded preceding frame and 10 inter-frame coded pictures 
[B (Bidirectionally) predictive picture] predicted 
from two frames which lie earlier and later in time 

20 are arranged in a preset order. Therefore, if the I 

picture arranged in the head portion of the GOP is 
not read, one screen of the GOP cannot be played back. 

Assume now that the flag of playback inhibition 
is set in the cell type 126 of the cell B in FIG. 15 

25 and continuous playback is effected from the cell A 

to the cell C. In this case, the recording/playback 
apparatus is operated to read data in the head portion 
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of the cell C after completing the playback of the 
cell A* However, since the head position of the cell C 
lies on the intermediate portion of the GOP 4, only 
the P picture or B picture can be read and one screen 
5 of the GOP 4 cannot be played back. 

Therefore, the recording/playback apparatus is 
controlled to automatically search for the I picture in 
the head portion of the GOP and play back the same when 
the head position of the cell to be played back lies on 

10 the intermediate portion of the GOP. 

FIG, 17 is a flowchart for illustrating the 
control operation- First, when the process. is started 
(step S82), the main MPU 12 searches for the playback 
starting position on the optical disk 11, that is, 

15 the head position of the cell C in the above example 

in the step S8 3, 

Then, the main MPU 12 determines the position 
of the GOP corresponding to the searched playback 
starting position in the step S84 . The searching and 

20 determining process is effected by causing the main 

MPU 12 to refer to information of the control manager 
information 108 described before, for example. 

Next, the main MPU 12 determines in the step S85 
whether or not the playback starting position coincides 

25 with the head position of the GOP, and if the 

coincidence is detected (YES), it starts the playback 
operation of the optical disk 11 from the searched 
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playback starting position in the step S86 and then 
the process is terminated (step S87). 

Further, if it is determined in the step S85 that 
the playback starting position does not coincide with 

5 the head position of the GOP (N0) f the main MPU 12 

searches for the head position of the GOP including 
the searched playback starting position in the step S88 
and sequentially reads data from the searched head 
position of the GOP in the step S89. 

.0 After this, the main MPU 12 forms frame 

information of the head position of the GOP in 
the video processor 33 in the step S90, displays 
the frame information in the step S91 and then 
terminates the process (step S87). Thus f even if 

5 the head position of the cell which is required to 

be played back lies on the intermediate portion of 
the GOP, the cell can be played back. 

Additional advantages and modifications will 
readily occur to those skilled in the art- Therefore, 

0 the invention in its broader aspects is not limited to 

the specific details and representative embodiments 
shown and described herein. Accordingly, various 
modifications may be made without departing from the 
spirit or scope of the general inventive concept as 

5 defined by the appended claims and their equivalents- 
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CLAIMS 

1. A video data recording medium comprising: 
a first area in which video data divided into 

a plurality of unit data items is recorded; 
5 a second area in which attribute information for 

specifying the playback order of the plurality of unit 
data items recorded in said first area is recorded; and 

a third area in which first control information 
for specifying whether data can be played back or 
10 not for each of the plurality of unit data items is 

recorded, 

2 . The video data recording medium according 
to claim 1, wherein the first control information is 
one of first information for making it possible to 

15 play back the unit data and specifying the inhibition 

of deletion thereof, second information for inhibiting 
the playback of the unit data and specifying the 
inhibition of deletion thereof, and third information 
for specifying the possibility of deletion of 

20 the unit data. 

3 . The video data recording medium according to 
claim 1, further comprising a fourth area in which 
second information for specifying whether or not unit 
data for which the inhibition of playback is specified 

25 by the first control information is present in a large 

data group formed of a large number of sets of the unit 
data items is recorded. 
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4 . The video data recording medium according to 
claim 1, further comprising a fifth area in. which 
attribute information for specifying the playback order 
of unit data items for small data groups each formed by 

5 collecting a preset number of unit data items among 

the plurality of unit data items recorded in said first 
area is recorded; and a sixth area in which third 
control information for specifying whether or not 
the playback can be effected for each of the small data 

0 groups is recorded. 

5. The video data recording medium according. to 
claim 4, wherein the third control information is one 
of fourth information for making it possible to play 
back the small data group and specifying the inhibition 

5 of deletion thereof, fifth information for inhibiting 

the playback of the small data group and specifying 
the inhibition of deletion thereof, and sixth 
information for specifying the possibility of deletion 
of the small data group* 

0 6 . The video data recording medium according to 

claim 4, further comprising a seventh area in which 
fourth control information for specifying whether or 
not a small data group for which the inhibition of 
playback is specified by the third control information 

5 is present in a large data group formed of a plurality 

of sets of the small data groups is recorded, 

7. A video data recording apparatus comprising: 
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recording means for recording video data divided 
into a plurality of unit data items, attribute 
information for specifying the playback order of 
the plurality of unit data items and first control 
information for specifying whether data can be played 
back or not for each of the plurality of unit data 
items on a recording medium. 

8 . The video data recording apparatus according 
to claim 7 , wherein the first control information is 
one of first information for making it possible to 
play back the unit data and specifying the inhibition 
of deletion thereof, second information for inhibiting 
the playback of the unit data and specifying the 
inhibition of deletion thereof, and third information 
for specifying the possibility of deletion of the unit 
data . 

9 . The video data recording apparatus according 
to claim 7, further comprising second recording means 
for recording second information for specifying whether 
or not unit data for which the inhibition of playback 
is specified by the first control information is 
present in a large data group formed of a large number 
of sets of the unit data items. 

10- The video data recording apparatus according 
to claim 7, further comprising third recording means 
for recording attribute information for specifying 
the playback order of unit data items for small data 
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groups each formed by collecting a preset number of 
unit data items among the plurality of unit data items 
and third control information for specifying whether or 
not the playback can be effected for each of the small 
data groups . 

11. The video data recording apparatus according 
to claim 10/ wherein the third control information 

is one of fourth information for making it possible 
to play back the small data group and specifying 
the inhibition of deletion thereof, fifth information 
for inhibiting the playback of the small data group 
and specifying the inhibition of deletion thereof, and 
sixth information for specifying the possibility of 
deletion of the small data group. 

12 . The video data recording apparatus according 
to claim 10, further comprising fourth recording means 
for recording fourth control information for specifying 
whether or not a small data group for which the 
inhibition of playback is specified by the third 
control information is present in a large data group 
formed of a plurality of sets of the small data groups. 

13 ♦ A video data playback apparatus for playing 
back a recording medium on which video data divided 
into a plurality of unit data items, attribute 
information for specifying the playback order of 
the plurality of unit data items and first control 
information for specifying whether data can be played 
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back or not for each of the plurality of unit data 
items are recorded, comprising: 

playback means for effecting the control operation 
to inhibit the playback of the unit data item which 
5 is specified to be inhibited from being played back 

by the first control information when the plurality of 
unit data items are played back based on the playback 
order specified by the attribute information. 

14 . The video data playback apparatus according to 
0 claim 13, wherein the first control information is one 

of first information for making it possible to play 
back the unit data and specifying the inhibition of 
deletion thereof, second information for inhibiting 
the playback of the unit data and specifying the 
5 inhibition of deletion thereof , and third information 

for specifying the possibility of deletion of the 
unit data. 

15 . The video data playback apparatus according to 
claim 13, wherein the video data is determined based on 

0 a compression coding system thereof and divided into 

reference units containing intra-f rame coding pictures 
and inter-frame coding pictures and the unit data is 
specified for at least one of the reference units. 

16. The video data playback apparatus according to 
5 claim 15, wherein said playback means automatically 

searches for and plays back the intra-frame coding 
picture contained in a reference unit when the head 
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position of the unit data to be played back corresponds 
to the inter-frame coding picture in the reference unit, 
17- The video data playback apparatus according to 
claim 13, wherein attribute information for specifying 
5 the playback order of the unit data items for small 

data groups each formed by collecting a preset number 
of unit data items among the plurality of unit data 
items and second control information for specifying 
whether or not the playback can be effected for each 

10 small data group are recorded on the recording medium , 

and said playback means effects the control operation 
to inhibit the playback of the small data group which 
is specified to be inhibited from being played back by 
said second control means . 

15 18. The video data playback apparatus according to 

claim 17, wherein the second control information is one 
of fourth information for making it possible to play 
back the small data group and specifying the inhibition 
of deletion thereof, fifth information for inhibiting 

20 the playback of the small data group and specifying the 

inhibition of deletion thereof, and sixth information 
for specifying the possibility of deletion of the small 
data group . 
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